Zinc release from the CH2C6 zinc finger domain of FILAMENTOUS FLOWER protein from Arabidopsis thaliana induces self-assembly.
The FILAMENTOUS FLOWER gene from Arabidopsis thaliana is a member of a gene family whose role is to specify abaxial cell fate in lateral organs. Analysis of the amino-terminal region of the FILAMENTOUS FLOWER protein suggests that seven cysteine residues at positions 14, 26, 30, 33, 54, 56, and 57, and two histidine residues at positions 18 and 24 contribute to a putative zinc finger motif, Cys-X(3)-His-X(5)-His-X-Cys-X(3)-Cys-X(2)-Cys-X(20)-Cys-X-Cys-Cys. Zinc determination experiments revealed that the FILAMENTOUS FLOWER protein binds two zinc ions per molecule. Chemical modification was required to release one zinc ion, whereas the other was released spontaneously or more rapidly in the presence of metallochromic indicator. The loss of a zinc ion and the subsequent structural change of the zinc finger domain were correlated with the multimerization of the FILAMENTOUS FLOWER protein. A cysteine residue at position 56 in the FILAMENTOUS FLOWER protein potentially interferes with zinc ligation within the zinc finger and causes this zinc release. In support of this, substitution of the Cys(56) by alanine suppressed both the zinc release and the multimerization of the FILAMENTOUS FLOWER protein. Deletion analysis showed that the region between positions 45 and 107 functions in the intermolecular contacts between FILAMENTOUS FLOWER proteins. This region corresponds to the carboxyl-terminal half of the zinc finger domain and the following hydrophobic region containing two putative alpha-helices. Our results suggest that the FILAMENTOUS FLOWER protein forms a range of different conformers. This attribute may lead to a greater degree of functional flexibility that is central to its role as an abaxial cell fate regulator.